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Developmenr of Tool Path Generation Method with Lower Calculation Cost
-Simpliﬁ cation of 3D model-
Kanazawa University　Takumi Shimizu,　Naoki Asakawa,　Kanazawa Institute of Technology　Keigo Takasugi
   This study deals with a method to reduce the calculation costs of a tool path generation. In recent years, needs for 5-axis machining 
tools are increasing for the complex shaped workpiece. CAM applications are essential in operating 5-axis machining. Since collision 
avoidance of a workpiece and a tool is essential in CAM applications, the reduction of calculation time of tool path generation is an 
important problem in development of CAM applications. Therefore, we propose “Projection method”, simpliﬁ cation method of the 
3D model, which manipulates the control points and the order while keeping the characteristics of the model by 5-axis machining. With 

























































Fig.2 The principle of projection method
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　図 8のように加工点は 1)のインペラの羽根上に 24点生成す
る．工具の NURBS曲面数は 5枚，工作物は 19枚である．(CPU: 

























3) K.Takasugi et al，Development of Platform-Independent Open CAM Kerne， 





Maximun of shape difference
Collision
Order 4 Order 2
Order 4 NURBS surface
Order 2 NURBS surface
Fig.7 The principle of collision detection correction
(a) Calculation maximun shape difference between original and 
simpliﬁ ed model in each NURBS surface
(b) Expanding the tool 
Fig.9 Distribution of collision map are in the C-Space after 
correction 
          (a) Original workpiece           (b) Simpliﬁ ed workpiece
Fig.6 Distribution of collision area in the C-Space
          (a) Original workpiece           (b) Simpliﬁ ed workpiece
Fig.5 Cutting point of making collision map
                  (a) Original                            (b) Simpliﬁ ed
Cutting pointCutting point
Fig.4 Deﬁ ned tool and workpiece
Fig.8 Generation of cutting point, normal and tangential vector
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